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What is claimed is 



1. A Vitakin antibody exhibiting selective 
binding affinity to cxJQ^ comprising at least one Vitaxin 
heavy chain polypeptidle comprising substantially the same 
5 variable region amino acid sequence as that shown in 
Figure lA (SEQ ID NO:2)\ and at least one Vitaxin light 
chain polypeptide comprising substantially the same 
variable region amino aaid sequence as that shown in 
Figure IB (SEQ ID NO: 4) pr a functional fragment thereof, 

10 2. The Vitaxiln antibody of claim 1, wherein 

said functional fragment ts selected from the group 
consisting of Fv, Fab, F(4b)2 and scFV, 

3- A nucleic abid encoding a Vitaxin heavy 
chain polypeptide comprising substantially the same 
15 Vitaxin heavy chain variable region nucleotide sequences 
as that shown in Figure lA \(SEQ ID N0:1) or a fragment 
thereof . 



4 . The nucleic^ aA^id 
fragment further comprises 
20 substantially the same nuc 
variable region of said Vit 
(SEQ ID N0:1) . 



\ni 



ixin 



of claim 3^ wherein said 
:leic acid encoding 
sequence as the 
leavy chain polypeptide 



25 



5. The nucieic acid of claim 3,/ wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same nucleotiae sequence as a CDR of 
said Vitaxin heavy chain polypeptide. 



/:2. 
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6. A nuclfe 
chain polypeptide com4> 
Vitaxin light chain va 
as that shown in Figui' 
thereof . 



ic acid encoding a Vitaxin light 
rising substantially the same 
riable region nucleotide sequences 
e IB (SEQ ID NO: 3) or a fragment 



7. The nucleic acid of claim 6, wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same nucleotide sequence as the 
variable region of sai<|l Vitaxin light chain polypeptide 
10 (SEQ ID N0:3) . 



8. 



The nucleic acid of claim wherein said 



fragment further comprilses a nucleic acid encoding 
substantially the same pucleotide sequence as a CDR of 
said Vitaxin light chain polypeptide. 



15 



20 



9. A nucleid acid encoding a Vitaxin heavy 
chain polypeptide comprilsing a nucleotide sequence 
encoding substantially the same Vitaxin heavy chain 
variable region amino acfd sequence as that shown in 
Figure lA (SEQ ID NO: 2] 



10. The nuc] 
fragment further comprj 
substantially the same 
acid sequence of saic 
sequence (SEQ ID NO: 2) 



fragment thereof, 
of claim 



aciq ot claxm 'y, wherein said 
aicleic acid encoding 
LV^ chain variable region amino 
Lxin heavy chain amino acid 



25 11- The nucleic\ acid of claim 9/ wherein said 

fragment further comprises] a nucleic acid encoding 
substantially the same heavy chain CDR amino acid 
sequence of said Vitaxin heavy chain amino acid sequence. 



% i 
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12. A nudleic acid encoding a Vitaxin light 
chain polypeptide comprising a nucleotide sequence 
encoding substantially the same Vitaxin light chain 
variable region amino acid sequence as that shown in 

5 Figure IB (SEQ ID NOrU) or fragment thereof. 

13. The nucleic acid of claim ^1^.,- wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same\ light chain variable region amino 
acid sequence of said vitaxin light chain amino acid 

10 sequence (SEQ ID NO:4).| 

ic acid of claim ^^2^ wherein said 
es a nucleic acid encoding 
ight chain CDR amino acid 
light chain amino acid sequence . 



14. The nuclj 
fragment further compri] 
substantially the same 
sequence of said Vitaxii 



15 15. A Vitaxin heavy chain polypeptide 

comprising substantially! the same variable region amino 
acid sequence as that shown in Figure lA (SEQ ID NO: 2) or 
functional fragment thereof. 

16. The Vitaxin heavy chain polypeptide of 
20 claim wherein said fimct^ibnal fragment comprises a 

variable chain polypeptide or )a CDR polypeptide. 

17. A Vitaxlyn Ixight jchain polypeptide 
comprising substantialiW [the j^me variable region amino 
acid sequence as that snis^wn in Figure IB (SEQ ID NO: 4) or 

25 a functional fragment thereof - 



18, The Vitaxin\ light chain polypeptide of 
claim 17, wherein said functional fragment comprises i 
variable- chain polypeptide \or a CDR polypeptide. 



9 
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19. A LM609 grafted antibody exhibiting 
selective binding affinity to a^pj comprising at least one 
LM609 grafted heavy \ chain polypeptide comprising 
substantially the saime variable region amino acid 
5 sequence as that shown in Figure lA (SEQ ID NO: 2) and at 
least one LM609 grafted light chain polypeptide 
comprising substantially the same variable region amino 
acid sequence as that\ shown in Figure 7 (SEQ ID NO: 32) or 
a functional fragment ithereof . 

10 20. The LM6p9 grafted antibody of claim f9^ 

wherein said functional fragment is selected from the 
group consisting of Fv, Fab, F(ab)2 and scFV. 



15 



20 



21- A nucleilc acid encoding a LM609 grafted 
heavy chain polypeptide! comprising substantially the same 
LM609 grafted heavy chaLn variable region nucleotide 
sequences as that shown | in Figure lA (SEQ ID NO:l) or a 
fragment thereof. 




22. The nuclejic acid of claim 2d., wherein said 
fragment further comprises a/ nucleic acid encoding 
substantially the sWe/nuc/leotide sequence as the 
variable region of ;^^^^?^^|IM^9 grafted heavy chain 
polypeptide (SEQ ID 



25 



23. The n 
fragment further comprise 
substantially the same nu 
said LM609 grafted heavy 



acid of claim 2.3^ wherein said 
3 a nucleic acid encoding 
cleotide sequence as a CDR of 
chain polypeptide . 
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24. A nilcleic acid encoding a LM609 grafted 
light chain polypeptide comprising substantially the same 
Liyi609 grafted light \chain variable region nucleotide 
sequences as that shpwn in Figure 7 (SEQ ID NO: 31) or a 
fragment thereof. 



10 



25. The nubleic acid of claim 2'4, wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same\ nucleotide sequence as the 
variable region of saim LM609 grafted light chain 
polypeptide (SEQ ID NO:V31) . 



26. The nucleic acid of claim Z4 , wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same nucleotide sequence as a CDR of 
said LM609 grafted light Ichain polypeptide. 



15 



20 
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27. A nucleic dcid encoding a LM609 grafted 
antibody heavy chain polypeptide comprising a nucleotide 
sequence encoding substantially the same LM609 grafted 
heavy chain variable region amino acid sequence as that 
shown in Figure lA (SEQ ID NO: 2) or fragment thereof. 



of claim 27, wherein said 
leic acid encoding 

variable region amino 
ted heavy chain amino 



28. The nucleic yacid, 
fragment further comprises /a\ 
substantially the same hea/y^cha 
acid sequence of said LM60b 
acid sequence (SEQ ID NO: 2; 



29. The nucleic acid of claim ^7, wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same heavy dhain CDR amino acid 
sequence of said LM609 grafted^ heavy chain amino acid 
sequence . 



it 
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30. A nudleic acid encoding a LM609 grafted 
antibody light chain! polypeptide comprising a nucleotide 
sequence encoding substantially the same LM609 grafted 
light chain variable region amino acid sequence as that 
shown in Figure 7 (SEQ ID NO: 32) or fragment thereof. 

31. The nucieic acid of claim 30^,/ wherein said 
fragment further compriises a nucleic acid encoding 
substantially the same light chain variable region amino 
acid sequence of said Vq_taxin light chain amino acid 

10 sequence (SEQ ID NO: 32) 

32. The nuclelic acid of claim 3Q^wherein said 
fragment further comprisbs a nucleic acid encoding 
substantially the same light chain CDR amino acid 
sequence of said Vitaxin I light chain amino acid sequence. 

15 33. A LM609 grafted heavy chain polypeptide 

comprising substantially the same variable region amino 
acid sequence as that shown in Figure lA (SEQ ID NO: 2) or 
functional fragment thereqf . 

34. The LM609 gtafted heavy chain polypeptide 
20 of claim 3-3'^ wherein said g^inctjional fragment comprises a 
variable chain polypeptidG^l or a CDR polypeptide. 



25 



35. A LM609 g'JfaSfed jLight chain polypeptide 
comprising substantially jthe^^me variable region amino 
acid sequence as that shown! in Figure 7 (SEQ ID NO: 32) or 
a functional fragment thereqf. 



36- The LM609 grafted light chain polypeptide 
or claim wherein said fufnctional fragment comprises a 

variable chain polypeptide 09: a CDR polypeptide. 
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37. A nuctleic acid encoding a heavy chain 
polypeptide for monoclonal antibody LM609 comprising 
substantially the same heavy chain variable region 
nucleotide sequence as that shown in Figure 2A (SEQ ID 
NO: 5) or a fragment tlhereof. 



38 



The nucleic acid of claim 3 



wherein said 



fragment further comp;: 
substantially the samo 
variable region of sai 
10 N0:5) . 

39. The nuc 
fragment further compr 
substantially the same 
said heavy chain polyp 



ises a nucleic acid encoding 

nucleotide sequence as the 
d heavy chain polypeptide (SEQ ID 



/ 

Leic acid of claim wherein said 

Lses a nucleic acid encoding 

nucleotide sequence as a CDR of 

ptide . 



15 40. A nucleic acid encoding a light chain 

polypeptide for monoclcnal antibody LM609 comprising 

light chain variable region 
that shown in Figure 2B (SEQ ID 
jreof . 



substantially the same 
nucleotide sequence as 
NO: 7) or a fragment the 



20 41. The 

fragment further com^ 
substantially the s 
variable region of 
N0:7) . 




25 42. The nucle 

fragment further compris 
substantially the same 
said light chain polypeplt 



id of claim 40, wherein said 
nucleic acid encoding 
tide sequence as the 
chain polypeptide (SEQ ID 



ic acid of claim 4<f^ wherein said 
es a nucleic acid encoding 
cleotide sequence as a CDR of 
ide . 



ru 



10 
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43. A nitcleic acid encoding a heavy chain 
polypeptide for monoclonal antibody LM609 comprising a 
nucleotide sequence! encoding substantially the same heavy 
chain variable domain amino acid sequence of monoclonal 
antibody Liyi609 as ttiat shown in Figure 2A (SEQ ID NO: 6) 
or fragment thereof.! 

44. The nucleic acid of claim wherein said 
fragment further comririses a nucleic acid encoding 
substantially the same heavy chain variable region amino 
acid sequence of said \monoclonal antibody LM609 (SEQ ID 
NO: 6) 



45. The nucleic acid of claim 43*^ wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same Iheavy chain CDR amino acid 
15 sequence as said monocllonal antibody LM609. 



20 



46. A nucleic acid encoding a heavy chain 
polypeptide for monoclonal antibody LM609 comprising a 
nucleotide sequence encoding substantially the same light 
chain amino acid sequence of monoclonal antibody LM609 as 
that shown in Figure 2B \sEQ ID NO: 8) or fragment 
thereof . 



of claim ^-^^wherein said 
>e$ a r>dcleic acid encoding 
-igfrt chain variable region amino 
25 acid sequence of said mono^plonal antibody LM609 (SEQ ID 
NO: 8) . 



47. The nuc 
fragment further compri 
substantially the same 



48. The nucleic lacid of claim 4€r; wherein said 
fragment further comprises b nucleic acid encoding 
substantially the same light chain CDR amino acid 
30 sequence as said monoclonal! antibody LM609. 
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49. A metihod of inhibiting a function of a^Pa 
comprising contactinn a^Pa with Vitaxin or a functional 
fragment thereof und^r conditions which allow binding of 
Vitaxin to a^Pa- 

5 50. The metihod of claim 49, wherein said 

functional fragment is\ selected from the group consisting 
of Fv, Fab, F(ab)2 and \scFV. 

/ 

51. The methbd of claim 49, wherein said 
function of a^Pa is binding of a^Pa to a ligand. 

10 52. The methoti of claim 49^^, wherein said 

function of a^p3 is integrin mediated signal transduction. 

53. A method or treating an avP3-mediated 
disease comprising administering an effective amount of 
Vitaxin or a functional fragment thereof under conditions 
15 which allow binding to a^p. 



54. The methoc 
functional fragment is seU^cte 
of Fv, Fab, F(ab)2 and sci\V . 



Lim 53^ wherein said 
from the group consisting 



/ 



55. The method ofl claim 53, wherein said 
20 avP3-mediated disease is angi^ogenesis or restenosis. 

/ 




56. An enhanced LM6P^ grafted antibody 
exhibiting selective bindino^af f inity to a^Ps, or a 
functional fragment theredr, comprising at least one 
amino acid substitution^ in one or more CDRs of a LM609 
25 grafted heavy chain variable region polypeptide or a 
LM609 grafted light/chain variable region polypeptide, 
wherein the a^Pa binding affinity of said enhanced LM609 
grafted antibody is maintained. 



>oay 



4 



4 
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57. \^he enhanced LM609 grafted antibody of 
claim 5-67 wherein said ayPa binding affinity of said LM609 
grafted antibodyXis enhanced. 



58. Th^'Vnhanced LM609 grafted antibody of 
5 claim 56^, whereir( s^d^unctional fragment is selected 
from the group cons^dTs'ting of Fv, Fab, F(ab)2 and scFV. 



59. Th^ enh^V^ed LM609 grafted antibody of 
claim 5^6, wherein said Ci5(R having at least one amino acid 
substitution is selected fs^om the group consisting of 
10 Vh CDRl, Vh CDR2, Vh CDR3, v\cDRl, Vl CDR2 and Vl CDR3 . 




6\. The enhanced LM609 grafted antibody of 
laim wherein said Vh CDRl is selected from the group 

consisting of \he CDRs referenced as SEQ ID NO: 48, SEQ ID 
NO: 50 and SEQ IIS NO: 52. 



15 61. The\enhanced LM609 grafted antibody of 

claim 59, wherein said Vh CDR2 is selected from the group 
consisting of the CDRs\ref erenced as SEQ ID NO: 54, SEQ ID 
NO: 56 and SEQ ID NO: 58 

62. The enhanced^ LM609 grafted antibody of 
20 claim wherein said Vh CDRX is selected from the group 

consisting of the CDRs referenced as SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID N0:6X, SEQ ID NO: 68, SEQ ID 
NO:70, SEQ ID NO:72, SEQ ID NO:74,\sEQ ID NO:76, SEQ ID 
NO:78, SEQ ID NO:80, SEQ ID NO:94, S^Q ID NO:96; SEQ ID 
25 NO:98 and SEQ ID NOrlOO. 



63. The enhanced LM609 grafteck antibody of 



claim 5^9, wherein said V^ CDRl is the CDR 
SEQ ID NO: 82. 



iferenced as 
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64. They enhanced LM609 grafted antibody of 

ire 

SEQ ID NO: 84 . ' 



claim wherein s'^id Vl CDR2 is the CDR referenced as 




65. The enha\ipeTtSI^609 grafted antibody of 
claim S9, wherein said^ CDR3 is selected from the group 
consisting of the CDRs^^^e¥erenced as SEQ ID NO: 86, SEQ ID 
NO: 88, SEQ ID NO: 90 a/d SEQ ID NO: 92. 




66. The eHhanc^.d<LM60 9 grafted antibody of 
claim wherein said enhanced LM609 grafted antibody 
comprises at least one amino acrd substitution in two or 
more CDRs of a LM609 grafted heavV chain variable region 
polypeptide or a LM609 grafted ligm: chain variable 
region polypeptide. 

67. NT'he enhanced LM609 grafted antibody of 
claims wheresin said functional fragment is selected 
from the group consisting of Fv, Fab, F(ab)2 and scFV. 




68 



The enhance^LM609 grafted antibody of 



claim 6;6, wherein said CDR^^ving at least one amino acid 
substitution is selected/f rom^he group consisting of Vh 
CDRl, Vh CDR2, Vh CDR3, ^^^^_Q^tx\:l ^ CDR2 and V^ CDR3. 



4' 
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H^* '^'^^ enhanced LM609 grafted antibody of 
iHfclaim 68^^wkerein said enhanced Liyi609 grafted antibody 
comprises the combination of CDRs selected from the group 
consisting oj 

the V\ CDRl referenced as SEQ ID NO: 82 and the 



10 



15 



20 



25 




ID NO: 82, the Vh 
Vh CDRS referenced 



Vh CDRS reference as SEQ ID NO:68; 

the Vl C^pRl referenced as SEQ 
CDR2 referenced as\SEQ ID NO: 56 and the 
as SEQ ID NO: 68; 

the Vl CDRi\ referenced as SEQ ID NO: 82, the Vh 
CDR2 referenced as SEQ\ID NO: 56 and the V„ CDRS referenced 
as SEQ ID NO:72; 



the Vl CDRl referenced as SEQ 
CDR2 referenced as SEQ 



ID NO: 82, the Vh 
Vh CDRS referenced 



56 and the 

as SEQ ID NO:70; \ 

the Vl CDRl referenced as SEQ ID NO: 82 and the 
Vh CDRS referenced as SEQ ID ^0:72; 

the Vl CDRS referenced as SEQ 
CDR2 referenced as SEQ ID NO: 56 a^nd the 



ID NO: 86, the Vh 
Vh CDRS referenced 



as SEQ ID NO: 68; \ 

the Vl CDRS referenced as SEQ ID NO: 90 and Vh 
CDRS referenced as SEQ ID NO: 68; and 

the Vl CDRS referenced as SEQ 
CDR2 referenced as SEQ ID NO: 56 and Vh 
SEQ ID NO: 68. 




D NO: 90, the Vh 
S referenced as 



:lairrr^6. 




70- The enhanp^d LM609 grafted antibody of 
claim bb, wherein at leastj^lie of said CDRs has two or 
more amino acid substitui 




.71. The enhanced LM609 grafted antibody of 
SO -dSCaims wherein said functional fragment is selected 

from the group cons^isting of Fv, Fab, F(ab)2 and scFV. 



72. The 
claim T^T^wherei 
substitution is 
CDRl, Vh CDR2, Vh 
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hanced LM609 grafted antibody of 
d CDR having at least one amino acid 
,ed from the group consisting of Vh 
Vl CDRl, Vl CDR2 and Vl CDR3 . 




1%, The enhanced LM609 grafted antibody of 
im 72^wher'ein said enhanced LM609 grafted antibody 
omprises the (combination of CDRs selected from the group 
consisting of: 



10 



15 



20 



25 
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the Vl CJmi referenced as SEQ ID NO: 82, the Vh 
CDR2 referenced as SEQ ID NO: 56 and the Vh CDR3 referenced 
as SEQ ID NO: 94; \ 

the Vl CDR3 r^^ferenced as SEQ ID NO: 90, the Vh 
CDR2 referenced as SEQ ID NO: 56 and the Vh CDR3 referenced 
as SEQ ID NO: 94 ; \ 

the Vl CDR3 referenced as SEQ ID NO: 90, the Vh 
CDR2 referenced as SEQ ID N(^:56 and the Vh CDR3 referenced 
as SEQ ID NO: 96; 

the Vl CDR3 referenced as SEQ ID NO: 90 and the 
Vh CDR3 referenced as SEQ ID N0^94; 

the Vl CDR3 ref erencedX^s SEQ ID NO: 90 and the 
Vh CDR3 referenced as SEQ ID N0:9bV and 

the Vl CDR3 referenced as\SEQ ID NO: 90, the Vh 
CDR2 referenced as SEQ ID NO: 56 and \he Vh CDR3 referenced 
as SEQ ID NO: 100 . 




^74. A high aff inity yLiyi609 grafted antibody 
exhibiting selective binding ^ffinity to a^p3, or a 
functional fragment thereof/ comprising at least one 



amino acid substitution 



in/ : 



one or more CDRs of a LM609 



grafted heavy chain variable region polypeptide or a 
Liyi609 grafted light cha/n variable region polypeptide, 
wherein the a^Ps binding affinity of said high affinity 
LM609 grafted antiboay is enhanced. 



• 4 
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J^i^. The high affinity LM609 grafted antibody 
of claim wherein said functional fragment is selected 

from the group consisting of Fv, Fab, F(ab)2 and scFV. 

The high affinity LM609 grafted antibody 
5 of claim/^>4', wherein said CDR having at least one amino 
acid substitution is selected from the group consisting 
of Vh CDRl, Vh CDR2, Vh CDR3, Vl CDRl, V^^ CDR2 and Vl CDR3 . 

7. The high affinity LM609 grafted antibody 
laim wherein said high affinity LM609 grafted 




10 aritibody comprises the combination of CDRs selected from 
the group consYsting of: 

the Vl GJDRl referenced as SEQ ID NO: 82 and the 
Vh CDR3 referenced ^s SEQ ID NO:68; 

the Vl CDr\ referenced as SEQ ID NO: 82, the Vh 

15 CDR2 referenced as SEQs^ID NO: 56 and the Vh CDRS referenced 
as SEQ ID NO: 68; \ 

the Vl CDRl ref^^renced as SEQ ID NO: 82, the Vh 

CDR2 referenced as SEQ ID Nq:56 and the Vh CDRS referenced 
as SEQ ID NO:72; 

20 the Vl CDRl reference'^ as SEQ ID NO:82, the Vh 

CDR2 referenced as SEQ ID NO: 56 a^d the Vh CDRS referenced 
as SEQ ID NO:70; 

the Vl CDRl referenced as SXQ ID NO: 82 and the 
Vh CDRS referenced as SEQ ID NO:72; 

25 the Vl CDRS referenced as SEQ Il3L NO:86, the Vh 

CDR2 referenced as SEQ ID NO: 56 and the Vh G^RS referenced 
as SEQ ID NO: 68; 

the Vl CDRS referenced as SEQ ID N0:9CK the Vh 

CDR2 referenced as SEQ ID NO: 56 and the Vh CDRS referenced 
SO as SEQ ID NO: 94; 

the Vl CDRS referenced as SEQ ID NO: 90 and Vh 
CDRS referenced as SEQ ID NO: 68; 



P3 



10 



15 
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Vhe Vl CDR3 referenced as 
CDR2 referenced as SEQ ID NO: 56 and 
SEQ ID NO:68\ 

the\yL CDRl referenced as 
CDR2 referenced^ as SEQ ID NO: 56 and 
as SEQ ID NO:94X 

the Vl G.DR3 referenced as 
CDR2 referenced as\SEQ ID NO: 56 and 
as SEQ ID NO:96; 

the Vl CDR3\ referenced as 
Vh CDR3 referenced as SEQ ID NO:94; 

the Vl CDR3 re^ferenced as 
Vh CDR3 referenced as SEQ ID NO:98; 

the Vl CDR3 referenced as 
CDR2 referenced as SEQ ID Np:56 and 
as SEQ ID NO: 100. \ 



SEQ ID NO: 90, the Vh 
Vh CDR3 referenced as 

SEQ ID NO: 82, the Vh 
the Vh CDR3 referenced 



SEQ ID NO: 90, the Vh 
the Vh CDR3 referenced 

SEQ ID NO: 90 and the 

SEQ ID NO: 90 and the 
and 

SEQ ID NO: 90, the Vh 
the Vh CDR3 referenced 



20 
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78. A nucleic acid encoding an enhanced Liyi609 
grafted antibody, or\a functional fragment thereof, 
exhibiting selective binding affinity to a^Ps comprising 
at least one amino acid substitution in one or more CDRs 
of a LM609 grafted heaA^^^^^hain variable region 
polypeptide or a LM609 g\rarted light chain variable 
region polypeptide, ywher^n the a^Pa binding affinity of 
said enhanced LM60 9\^gj:a:f/te<d antibody is maintained or 
enhanced . 






79. A nucleic Acid encoding a high affinity 
LM609 grafted antild^^dy^^^/^r ^ functional fragment thereof, 
exhibiting selective binding affrnity to a^Pa comprising 
at least one amino acid substitution in one or more CDRs 
of a LM609 grafted heavy chain varia^ble region 
polypeptide or a Liyi609 grafted light Vhain variable 
region polypeptide, wherein the a^Pa boNnding affinity of 
said high affinity LM609 grafted antibosjy is enhanced. 



